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Description
TECHNICAL FIELD

[0001] Thisinvention relates to a method of machining
opposite ends of rod members with a grinding wheel.

BACKGROUND ART

[0002] Conventionally, machining of the opposite ends
of a round rod member is performed by holding the rod
member with a pair of rotating pinch rollers and moving
the rod member towards a grinding wheel (Patent Doc-
ument 1), one rod member at a time.

PRIOR ART DOCUMENT
PATENT DOCUMENT

[0003] Patent
2005-14130

Document 1: JPA Laid Open

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] In the prior art method mentioned above, rod
members must be cut in advance to a predetermined
finish length, and each end of the rod member must be
machined separately As a consequence, manufacture of
round rod members having a predetermined length and
chamfered ends is not efficient and requires a long ma-
chining time.. Furthermore, need ofindependent facilities
for such machining requires not only a high manufactur-
ing cost but also a large work space.

[0005] Itis,therefore, an object of the presentinvention
to circumvent such drawbacks as mentioned above by
providing a method of’ efficiently machining a long rod
material into chamfered rod members with a grinding
wheel.

MEANS FOR ACHIEVING THE OBJECT

[0006] To achieve the object above, there is provided
in accordance with the invention a method of machining
opposite ends of round rod members, comprising steps
of: moving a long round rod material to a predetermined
work position; chamfering a first portion of the long rod
material on a first (or front) side of a rotating grinding
wheel; cutting off the first portion and chamfering the
leading end of a second portion of’ the long rod material
in contact with a second (or rear) side of the grinding
wheel; removing away from the work position the first
portion cut off, and moving the chamfered second portion
to the work position; and repeating the above-mentioned
steps as needed More particularly, the first portion of the
long rod material on the front side of the grinding wheel
is tapered by moving, towards and along the axis of the
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rod material inrotation, the periphery of the rotating grind-
ing wheel in abutment against the first portion until the
taper end has a predetermined diameter. Then, in a step
of cutting and chamfering the rod material, the periphery
of the grinding wheel is further moved towards the axis
of the long rod material to cut the long rod material at the
taper end, and at the same time to chamfer the leading
end of the second portion of the long rod material in con-
tact with the rear side of the grinding wheel to a config-
uration defined by the rear end configuration of the grind-
ing wheel.

[0007] Said cutting-and-chamfering step is preferably
performed by: first, bringing the periphery of the grinding
wheel into contact with the long rod material at a position
slightly offset rearward from the taper end; second, mov-
ing the grinding wheel forward towards the taper end
while slightly moving the grinding wheel towards the axis
of the long rod material to thereby roughly grind the lead-
ing end of the second portion of the long rod material;
and third, further moving the grinding wheel to the axis
of the rod to cut the first portion off the long rod material
and simultaneously finish chamfering of the leading end
of the second portion of the long rod material in contact
with the rear side of the grinding wheel to the shape de-
fined by the rear side configuration of the grinding wheel.
[0008] The grinding wheel is generally disk-shaped,
and has a rounded periphery The grinding wheel has: a
rounded periphery; a flat front side adjacent the periph-
ery; an annular flat region on the rear side of the grinding
wheel and adjacent the periphery; and a concave region
inside the annular flat region, having a thickness that in-
creases towards the center of the grinding wheel. By pro-
viding the grinding wheel with different configurations,
various types of chamfering can be achieved.

RESULT OF THE INVENTION

[0009] By use of aninventive method of machining rod
members, cutting and chamfering of rod members can
be simultaneously achieved efficiently in sequence Since
this method enables simultaneous cutting and chamfer-
ing of each rod member in a fewer manufacturing steps,
machining cost, space, and facility are cut down. Further,
the method not only shortens work lead time but also
produces no goods-in-progress.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

Fig. 1 is a schematic plan view of a machining ap-
paratus for use in one embodiment of the invention.
Fig 2 shows in enlarged cross section a primary por-
tion of a grinding wheel.

Fig. 3 is schematic diagram illustrating steps of ma-
chining operations

Fig. 4 is a plan view of a finished rod member having
chamfered ends.
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BEST MODE FOR CARRYING OUT THE INVENTION

[0011] Referring to the accompanying drawings, the
inventive method of cutting and chamfering opposite
ends of rod members will now be described in detail by
way of example with reference to an embodiment for
manufacturing rod members of automobile engine
valves. Automobile engine valves are generally manu-
factured from primary rod members by upset-forging the
rod members with an upsetter. To do this a long rod ma-
terial is first cut into rod members of a predetermined
length Then, one end of each rod member to be connect-
ed to the umbrella portion of a valve is chamfered to pre-
vent the umbrella shaped bottom from getting wrinkled
during forging. On the other hand, the other end is ta-
pered to prevent the end from getting stuck with a mold
when the rod member is inserted into the mold. The em-
bodiment shown herein is a method of cutting and cham-
fering a long round rod material into chamfered rod mem-
bers according to the invention.

[0012] First, a machining apparatus 1 for carrying out
the invention will be briefly described before describing
the method of this invention. As shown in Fig. 1, a ma-
chining apparatus 1 has a main spindle 3 equipped at
the tip thereof with a gripping member 2 such as a collet
chuck, holding members 4a and 4b such as a pair of
rollers, a grinding table 6 equipped with a generally disk-
shaped grinding wheel 5, a positioning member 7, and a
temporary installation table 8.

[0013] The mainspindle 3 is adapted to rotatably retain
along round rod material 10a inserted thereinto from the
rear end of the main spindle 3. The inserted long rod
material 10a is gripped by the gripping member 2, and
rotated by a motor (not shown) for example in the clock-
wise direction when viewed from the rear end thereof.
The holding members 4a and 4b are adapted to pinch
the long rod material 10a, and freely rotatable in associ-
ation with the rotating rod. One of the holding members
4a and 4b, say 4a, can be moved to and away from the
other member 4b.

[0014] As shown in Fig. 2, the grinding wheel 5 has a
circular periphery 5a, a flat surface on the front side of
the circular periphery 5a, and, on the rear side of the
circular periphery 5a, an annular flat surface and a con-
cave surface 5b lying radially inside the annular flat sur-
face. The thickness of the concave surface 5b increases
towards its center. The grinding wheel 5 is not only ro-
tatable in the opposite direction of the main spindle 3 but
also movable in the axial direction (referred to as X di-
rection) and in the transverse direction (referred to as Y
direction) perpendicular to the axis of the main spindle 3.
[0015] As shown in Fig. 1, the long round rod material
10a inserted in the main spindle 3 from its rear end is
abutted against the positioning member 7, which is mov-
able to and away from the tip of the long rod material
10a. By adjusting the position of the positioning member
7, the length of a rod member to be cut from the long rod
material 10a can be determined.
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[0016] Referring to Fig 3, there is shown an inventive
method of machining a long rod material into rod mem-
bers First, a long rod material 10a is transported from a
warehouse storage (not shown) to a work position and
passed through the main spindle 3 from the rear end
thereof until it abuts against the positioning member 7
The position of the positioning member 7 is presumably
determined in accord with the predetermined length of a
rod member to be cut from the long rod material 10a The
rod material 10a thus positioned is grabbed on the op-
posite sides thereof by the paired holding members 4a
and 4b and by the grip member 2, with the axis of the
long rod material 10a retained coaxial with the main spin-
dle 3 (Fig. 1).

[0017] Under this condition, the main spindle 3 is ro-
tated in a predetermined direction to rotate the long rod
material 10a in the same direction At the same time, the
grinding wheel 5 is also rotated in a predetermined di-
rection, and is moved in X- and Y- directions until the
periphery 5a of the grinding wheel 5 reaches a predeter-
mined position relative to the long rod material 10a, where
the periphery abuts on the periphery of the long rod ma-
terial 10a when grinding is started. (Fig. 3a). In this grind-
ing work, a portion of the long rod material 10a, located
on front side of the grinding wheel facing the main spindle
3, is tapered. A desired tapering is achieved by appro-
priately moving the grinding wheel 5in X- and Y-direction
(Fig 3b). Inthis case, the grinding wheel 5is moved down-
ward to the right in Fig. 3. When the taper end has a
predetermined diameter, tapering is ended by lifting up
the grinding wheel 5 off the long rod material 10a (Fig. 3c).
[0018] Next, a cutting-and-chamfering process is per-
formed on the long rod material 10a as follows. In this
process, the grinding wheel 5 is once moved in X- and
Y-direetion so as to move the grinding wheel 5 away from
the taper end towards the main spindle 3 (Fig. 3d), and
then moving the grinding wheel 5 in X-direction towards
the taper end while slightly moving the grinding wheel
also in Y-direction (Fig. 3d). It will be understood that at
this stage the grinding wheel 5 is moved downward to
the left in Fig 3, thereby roughly chamfering the leading
end of the second portion of the long rod material member
10a on the right side of the grinding wheel. Next, the
grinding wheel 5 is further moved in Y-direction (towards
the axis of’ the rod) to cut off the tapered end of the first
rod member off the long rod material 10a, and at the
same time finish chamfering of the leading end of the
second portion of the long rod material 10a (Fig 3e) using
the concave face 5b. This completes the cutting-cham-
fering process. In this way, chamfering is performed in
two stages, first in rough machining and second in finish
chamfering, to thereby reduce the workload on the grind-
ing wheel 5 and extend its life.

[0019] The cut rod member 10 is removed from the
paired holding members 4a and 4b by loosening the hold-
ing member 4a, and transferred to a temporary storage
area 8 using, for example, a loader (not shown). The
tailing end of the very first rod member 10 thus machined
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is tapered, but its leading end that had been in abutment
on the positioning member 7 is not worked at all.
[0020] After the finished rod member is transferred to
the temporary storage area 8, the gripping member 2 is
loosened, and the remaining long rod material 10a having
a chamfered leading end is moved forward until the
chamfered end abuts on the positioningmember 7. Then,
the above sequence of tapering, cutting, and chamfering
processes are repeated to obtain the next rod member
10 having one end tapered and the other end chamfered
as shown in Fig. 4. This sequence is repeated as needed
to obtain a multiplicity of such rod members 10.

[0021] It should be understood that the invention is not
limited to the embodiment shown and described herein.
The invention incorporates such modification that can
manufacture rod members having arbitrary end configu-
rations other than tapered and rounded ends. The oppo-
site ends may have the same configuration. The grinding
wheel 5 may have different configurations suitable for
faceting or chamfering rod members to a preferred con-
figuration

SYMBOLS

[0022]

1 machining apparatus

2 gripping member

3 main spindle

4a and 4b  holding members

5 grinding wheel

7 positioning member

8 temporary storage area
10 round rod member

10a long round rod material
Claims

1. A method of machining opposite ends of round rod
members, comprising steps of:

moving a long round rod material to a predeter-
mined work position;

abutting a rotating disk-shaped grinding wheel
on the periphery of the long round rod material
in rotation;

moving the grinding wheel towards, and along,
the axis of the long rod material to chamfer a
first portion of the long rod material on the front
side the grinding wheel;

cutting and chamfering the long rod material by
moving the grinding wheel towards the axis of
the long rod material at a predetermined position
of the first portion to cut said first portion off the
long rod material, and at the same time to cham-
fer the leading end of a second portion of the
long rod material in contact with the rear side of
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the grinding wheel;

moving the chamfered second portion of the
long rod material to the work position after re-
moving the first cut portion away from the work
position; and

repeating the above-mentioned steps as need-
ed.

2. The method according to claim 1, wherein:

the step of’ chamfering the first portion is per-
formed to taper that portion by moving, towards
and along the axis of the rod material in rotation,
the periphery of the rotating grinding wheel in
abutment against the first portion until the taper
end has a predetermined diameter; and

the step of cutting and chamfering the rod ma-
terial is performed by moving the periphery of
the grinding wheel towards the axis of the rod
material to cut the long rod material at the taper
end, and at the same time to chamfer the leading
end of the second portion of the long rod material
in contact with the rear side of the grinding wheel
to a configuration defined by the rear end con-
figuration of the grinding wheel

3. The method according to claim 2, wherein the step
of cutting and chamfering the rod material is per-
formed by
first, bringing the periphery of the grinding wheel into
contact with the long rod material at a position slightly
offset rearward from the taper end;
second, moving the grinding wheel towards the taper
end while slightly moving the grinding wheel towards
the axis of the long rod material to roughly grinding
the rod material; and
third, further moving the grinding wheel towards the
axis to cut the first portion off the long rod material
and at the same time finish chamfering of the leading
end of the second portion of the long rod material in
contact with the rear side of the grinding wheel to
the shape defined by the rear side configuration of
the grinding wheel.

4. The method according to claim 2 or 3, wherein the
grinding wheel is a disk in shape having:

a rounded periphery;

a flat front side adjacent the periphery;

an annular flat region on the rear side of the
grinding wheel and adjacent the periphery; and
a concave region inside the annular flat region,
having a thickness that increases towards the
center of the grinding wheel.
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Fig. 1
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Fig. 3
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